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(57) Abstract: 

PROBLEM TO BE SOLVED: To conduct smoothly toll 
charged data communication service using a CATV 
channel. 

SOLUTION: A transmission packet from a personal 
computer 13 is converted into a transmission packet for 
a CATV channel by a data converter and sent to a cable 
modem controller via a QPSK modulator 10 and the 
CATV channel, and reaches an Internet server 14 via a 
QPSK demodulator 6, a format converter 4 and a LAN 
channel 2. Reply data from the Internet server 14 are 
outputted to a cable modem controller 20 via the LAN 
channel 2 and added with channel information from an 
error rate/traffic measurement device 21, and a charging 
memory 22 and the resulting data are converted into a 
transmission packet for the CATV channel via the format 
converter 4 and sent to a cable modem 23 via a QPSK 
modulator 5 and the CATV channel and pass through a 
QPSK demodulator 9 and a data converter 11 and the 
channel information is extracted from the packet and 
stored in a memory device 25 and displayed on a display 
device 24. 
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[#ffft*©$6B] 

LANElii $ 1 ©ilft^A t , 

-fimw. t mmzfrtz.ffife<oT y zm-tzm 2 ©ii 

StJfBgl 1 ©iiff A t ffifEg* 2 ©iiff^-7* A|18©iHf 
& 3 C A T V EUR h , 

me = ^ e- a — * ^B<t o a*> $ ttfcT 5 - * m-&\cM l 

1 ©£&#©*> tfflr-if fclMB CAT Vie] 
ltfflBKSl©WH*aJ:!>WeCATVlHMIlSr^b'rA* 

y h©*lftSrfi 1 V^IE^y KaiVK*fcttLANlHlilft_h 

fcWA^fifV^BIIrt-SllA*^^ — 20 
SMEWS' KSfcttLANEURJ: 5 AfiZivfcv'— 

9tiftr<ry?—S'-7*—^'y V ©3E*«rff 5 JB 2 ©^&3^ 
St, 

ttriags 2 ©J6*#ad»fe ©9*— ^fli*©iaiifta. ? — ^, 
flMMM*©lKftfim«rK 9 tti LTiattSBiA^ * y 

ffiU^y K^^ K*fcttLANEIiSU 9 A^Sfrfcf*— 30 
9fe-%r<r> , f*-9 -y *—*?y V<0$l$k$:fto^WLl)*b<07* 

s*2©^^at> 

MBW£*J^ J:t«WB1K** * y a>g>©ft*Hffttfr& 
IttSBIB 2 ©«■#« J: 9 SMB C A T V liMft fe^ L T A* 

«hew«#s*j ii5«nE«Ap» * y *»&©«**»*■*- 

Sfc*©S5 2©^^ey 40 
ttJiBSB 2 ©«fl^aa> & ©7*- * ft*©?* - 9-7*~*r 

TIME* 2 ©* *r y » 

SrAtl Lfc;: i: £r#f!R2:i~& C AT V[el#|£:fliV ,i ;/t =* V 

miEW3e#«fcJ:9W3eS*tfc«riEii«*f*A#© % 50 



^iWl 0-66 0 5 1 
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— ^«*©iaH*?— h77>f 
<fc *)&£>bilfc$L\ZL£ 99jsK$lt5Ii: S-#®ti"Sft 
1 (cfE«© C A T V IhJH Sr ffl V \fc = > f 3. — 9 tf- v 

[M&S3] «atS^l*3J:l/^2©^^a«QPSK 

ttQPSKlMUllcJ:9Mja£ftTV^^&«-4ftlt2:-*- 
■5, Iftftgl *fc«:2fcE*©CATVBilftfcJ8V\fc=» 

(lft*3U] tMEJS 2 ©««*?**«:* 

■tA^*y*»fe©«f«*tt*abr, iWBa^tra— ^ 
««K«»i^riB*«rEW3e^«is *t«9e«RA^ * y a> 

m*m-r 5 1 *k % miE^ 1 ©m^ta ^ ur wie 

lWB=^tra— ^«m:5. ffjia^2©iift^-xA©^r 
■fsmumfeor Kw*tra— ©r Kv*©jgj££*i,fc 

B«)fe#a*5J:tWWBilAy *y *»6>©**«rft*P*H 

2*fcr*3fC|a«©CATVtiIi» 
Sr ffi V -> = V tr — 9 Or v 7 v- ^ A „ 
[M^95] MI2f5 2©ii«^-7 f Att, MIB®l©ai« 

ti&mmr Kv^tra-©*jETr«riEs*tfc0f«©T k 

fc, tfrlB^2©iim ; E-7*A©^-t-5MIH#^©r 
SSISr K^fc»3ef*r tfcioT, ttlfEC AT V 

ffif— ^ra©7 f - : 5'ai^/5Sfi i ^tbs r t zw&k-rzm 

2*fc^43^cfS«©CATV[H)«ISrfflV^fc3^ 

I»W©BJHlftttWl 
[0 0 0 1] 

[000 2] 

||6*©tt«] CATV WiKl^Ufi? a 

W*R^fT*>*tT*/tt>©-C*>*^, SM*^©li*P 
E4^ff%ft«rgnj:i-5ttK©jeRt>Al 
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[0003] %<d&. u-fivmmmmyo^mmmmvm 

ATVt>iiiJPbTV^ 0 
[0004] -t IX, 5fi¥f-:*3V^Tte, r 5 L/czfegfi 

#att*CATVOW-BfSr*rt>lll-r*3ll**ii 

0B£ LTilf fetuSo 
[0 0 0 5] fled, i6*t-«tt4CATVtj!)5» 
tt*»JS3lt*«l C A T V til** -^fft^ir-^CD 

[000 6] «tt:RIHSBK#ft CATV -e»\ #APAffi 

tL-CV^5o If^ot, ±1/9 (^;xK^^K^) 

fcl. n — ^/Wocy T^^y YV — 9 (LAN) Jfcif0>e2S 
K^atv^^^^Ssv^Ttt, (l) y^^-fe-v^ 
^jzsjftts (2) ^yfyv'ay (ttr£gtt&0 * 
*SJ;tf (3) h — ?>/<iyi/l/y#&f£}£&m^b 

rt, fii»10MbpsS£ /-KMIO^ 

[0007] rtuc*tu w»»K^auK*iRicAT 

r<OJ:5fc* JV^CATV (DSt^M J*, CSM 

A/CD (^yr^>3 >0 ^st-^h — ^^v'V^ 

£ ic J: 0 «*MS^^^ h Sr Jilf 3 £ 

«Ftt#(0»*Srtt^Wte»3BUT, JCSrlRlCATV** 

[0 0 0 8] S*faCATV;fr*tC:l3#£K;fr 

kb/s, 6 4 k b/s**SfflV^*b-C*5 5, 
*^>»3^fll*W:FDM*SC*fcHcTDM <W«iMW*» 
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■g«W**ttAM, FM, FSK, PSK, QPSKft 
^-e*>*9. TDM$tt5#^tCfiPCMd5fflVMbn-5o 
[0 0 0 9] k^*>X* r<D±5*fltTlBCATViai|| 

ffi S£ t - T ^ ir ;* rT 16 * 3 V if ~ - ^ ^- V 5 -Y V f" — tr * 
/V^^iPftf^SCATVigjtftSr*^ M7 — 91§Mk 

ri:*-e#. a«M»^iB*4itrecs ma/cd (i 

EEE8 0 2. 3) **fcS«ttSr*-*-Sa«lli!l»** 

[0 0 10] £JIT\ ^cDCATV^^l^fc^V^ 
IftMSr^^o H4tttt*lcj3lt5CATVIiIi»Srfflv^fc 

[0 0 11] El4(c*5V^-C. W*.«H*bftv^^ 

?3lt W*«H*L,)&V^*rRlCATVjPA#iH*(D 
30 — 8B£ LTW^^f^-^fA 8 t CATVEli 

7 &3nsxmM$frx\,^z> 0 £e>tc ^-^fA^ 

yhn-73liLAN (Local Area Network) 2 t W$i 
ZthX^X^ LAN2(Ctt#CATVJ0A#feOHJi»fie 

>9*-*y hV— s*l 4&4tV,X<i l/9—*i/ M 5 

[0 0 12] *fc, ^/;^f^3yhp-7 3(j:7 
ST2/HK»«4, 9 s — ^«#SrCATViailSLhteft 
*tfcft©R F«««^©«*Sr» 5 Q P S KXHff 

40 5, Mt^tc«ia^fi 1 5QPSKaiaS6(cJ:»9#^$tt 

9<D^?7 zs-J/v^ft o Q 

[0013] <t-— ^7^8 ttT 5 — ^ae»»i 

1, r-^IMl ld»fe<oa*«H|r*CATViail!U: 
(C^d5-r/c260R F^JS^^gl^ 5 Q P S K*W 

#10, a«ftff5QPSKa«*9, afevic^^AK 

50 mm^y'M, I D 1 2 J: D**Sh4 0 S9IS^— 
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*as*Bi i tty<— y-Jvvn vt> i 3 (^yfa 

[0 0 14] /^yt/i/^yt'a-^ l 3 J; 9. 

WlBf*— lte, ^JxfiWlSCSMA 
/CD (IEEE 8 0 2. 3) J:&e2S^^ h 

Sr«8LooCATVig*Slffl<Z>eSI^4ry Mc*8W*<> 
IP*>. El5(C^i-$P< <D/<— y-^vua^fcTa.— ^ 1 3 3> 
5>©ga^!xM6 (IEEE8 0 2. 3a>W 

y*2±m>m<D^2± i d i 2 sr#jqu ^asKTcs^- 

9 (CRCa-K«) Sr#aib-CCATViaj»«©e« 
✓<4ry h 1 7£»5 0 

[0015] ^tt, r<DCATVtU«ftffi<De^^^ 
M7 Wy^^^M4^(D7^t^S*) fiQP 
SK*H*1 0«Cj:9QPSK*|HStt % CATV0S 
7 ^LT^-y/^rAnyhn-y 3-^>B2l$H, 
QPSK«W»6lcJ:0«i>S*t, 7*-vyh«j)» 

tt. trfiB^-y^/w^vt 0 ^-^i 3 J:»9^itfc^*(c 
^(-^iEL7t7 f -^$rS9IBLANlEj^2^ 

;^rA3yFD-73m S91B>f ^ y h 

/^^M8(c^^ QPSKWM»5teJ;9 
QPSKlEWStt, CATV|Hl»7Sr^bT-5r— ^/W* 

^As-e^^tu, QPSK«9ia otwustu 

fcflL IEEE802. 33 ^^rZ/W^ M 6 M 

aafcsn. /^yt/^y^a-^ 1 3iceastt* 0 

[0 0 1 61 £JLb3ftWbfc<fc 5 t-, 0 5 (a) {zltf^Jm 
<<DIEEE802. 3=i y^^/W^ y M 6 tt. 
CATVIU^7 ^"Cft, (b) (C^-t*^P< COQPS 

KJlEWStLfcC ATVIllilllfflcoea^j/ h 1 7 (>Jr- 

tt, IrIH (c) {^-t-JP<COQPSKaEWSttfcCAT 
V0ilft/B0>C2t>^ y M 8 (<^— ^Vhn 
-73 — ^^rA8) i:LT>B^$^5 0 ft, 
— jftWlc-Jr— zfAs^fJ* =■ > 3 £ ^-^7 

A8«>m|-ett«^»t**Sr#JtU x-^em«S:T 

10 0 1 7] _hlEI EEE8 0 2. 3^/^ 
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A8J:W^7^3yhD-73^ra (CATV 

3 £ >Jr — //U^f A 8 £ OH, &tNC>$r— A =1 
V ha-7 3 t LAN[h]*S2 fcOWlCjoltS^-ir^ 
g^Ph^/^Lt, CATVtU^±"C-^(Cfir^tt 

as**, «tfTCP/i p*<oawi»*^o h^A-S: 
JBi**r.iKJ: 9. MlBCATViHii6l^^(^-y^- 
A^^tT*— * 1 3*8a*i-6ni:^RriB4ft9, £ b 
10 ^r-/;l/^r A n y h 0-7 3 Og»$Wc LAN 

9. fltria^— y-^/va^tr*— ^ 1 3 fcmffiLANEttft 

*"TtBi:ft«o ro±5fc*/*SnfcCATVIS 

HSrfflvNfc=i^t o ^— 9*^4 yv-^^-eht. mis 
mmt^i,x^\cm^mm osioMbps) £ 

[0 0 18] t^z>-c. |S»b;fcJ:5#V*^.M;i*5l* 
Ttt, CATV[II^£^fflbTl^gg£U:> ^ilfS 

(CATVUljl) <o«aSrlfeW-**S-4:dS-c#sicv^v^ 

<t 0 KM&m. S3 ist c p/ 1 p^/p 

*n b3&>b*#6>, **l!itt, tWBEttfLb 

30 tt, H2lteafcJ:Sig|R<Oi&#fcJ:9*PA#^SEj'ba# 
[0 0 19] 

[»W*«l»tbJ: 5 *i-5«UH] -bl5(OiP< , fie*cDC 
AT VIn]^^ffiV^^:^^t 0 ^ — ^^v^W W^^^^C 

40 (CHe>i*) ^dfebTV^TtrtLfeOh^^/M^jES-bT^ 

B 5 3 ICR A* A S »^#J84 b# * t V n o fc ffl 

[0 0 2 0] anA#*0Jlft©*UfflJ|sh&S:#J: 5 t 

bfc®^. EJRSrttfflb'rBllA-t^-Srr^-lr^-rs 

[0021] ^-c, *i§wttr<oi 5*ra«jc«^ 

50 CATVEilftSrfflVN/tWJPf^^-^aft*— tf^SrR?t 
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z> => > tr ~ — 9 * > 7 -r v 7 1 a s-sw-r •& 

w i: £ S «J t f * t (O X- £> 5 „ 
[0 0 2 2] 

Si^$^fc0f^T K^Sr*-i-.5^2«0iim^A 

taiBmi»iil^xAtStFfBSf2©jim ; E-7 J -i>ra<0 10 
iifi&&g$W-3CATVI§]it&i:. HWB=iVtr»-*3* 

y Y 5 IS 1 ©Ifc&^a h , 1 ©gg^ 

©a» ©f-^flr-S-fctWB C A T V \sti&K&n. pTfg^ 

^ic^-r-s^ i (o&m^m t , wisss 1 oam^a <t 

9WBCATV0ifttr^'bT7^J**T/*:9 f *-^«#Sr« 

—9Qfiroyf—9'7*~-~*y h ©MJUMT^i&lE^ K 
:*^K*fcttLANIlMlLLfcffl/J^5*»£» WSM 

Wffimz\3m<oi&mftmz£KxvT/u9'{j*\z.®L&& 20 

L AN0^i «9 At) ZivtcT — 9m^r<Dy ! — 9 — t 
^ h- (O&Wk&ft 5 SB 2 ©£&3=IS: t „ ttfiESB 2 <£>^&^ 

h^^nfc, air. 

y t ~9m^-x<o. ^mm^m^^^n^wi v m tt 

[iIi&J;9A;ft£;ft/fcx— ^ff-^-©^— 9V*—- ?y h© 
^*fir5#®*^^-^«-^Sr*tflECATV(Hl^tc 30 

#a*5<t mtfleii^^ * y *» p> ©a«Hil$&£j£}fflttKSi: 
^fflLt, mmm2(omm^mc^^ti^f ! ~9m^ 
ficmni-z^&t. wiE^2©^^a«t*)miacA 
t viaii»^ lt ah zhfr7 ! ~-9m^*®ffl-rz>'% 2 
©«ns^a t . MretM^sis «t imfies!^ * y a* e> 

©If ^SrlEtt-T 3 *:*©!& 2 ©y y i: , fflOR 2 ©tt 
^^aa»ib©x— ^fl^-©?*— 9 V*— <?y hco^&fc- 

^y^tu^-ra^at. tiiism2©^^-y^sr^ 

ttl LT**i-****» b tMM Ufc r t *mkk1r 
[0 0 2 3] f9*«2^iatt©55M»Ct5, CATVIhI 
1 fcE*©C AT VUlSlrlV^fc =i V fa— 9 Hr^J 

&<D. y : -9m-^(OJsim^7~-^, b77* yf-Mt&fr 50 
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[0 0 2 4J I»^3|-1H«©^MI-J;€.. CATV@ 
1 * 14 2 t c |E« © C A T V [Hi ® Srffi V \fc n V f a - 9 

Tfm 2 <D«^^a«Q P S K«^SJC i <9 ffifig^HTV^ 

[002 5] ^«4{ClB«<D^M{JlJ:-5, CATVlH] 

1, 2*fe«3{-|H*OCATV[5]ilSSrfflV^c=iVtf3. 
— 9^r>7^^^^"r-M^^X^ fltJfEgf 2 ©alft^T* 

VtftlE^^^y^PjOlf^Sr^ab-r, StIIEr'Vlf 

^. - 9 mmz.mi\ -^m^mm&^st^ x xmfm&* 

TffiB^y K*^ K*fcttL ANIU^t^^iXfc^ffi 

y h SrSm-TS t s MIH^^ y h&tit^StKX. €>M 

[0 0 2 6] W*55{Cia«<D^W{Cj:3, CATVlH 
i6IS-fflVNfc=i>t*a — 9*>7'( ^V^^AJS, 
1, 2*fc«3^l2«©CATV[alllSrfflV^c='>'t°3. 

Aft, StrfH^ 1 (Diim-^^ASr^-bTWIE^-y K^^ K 

* l a n la* t ttiR $ ^fc=&®iift»§s* i*#a 

S^^Wx— ^•ft-§-(-. W12Sf 2 05ji^x^©^r-t--5 
o-C, ttlECATVlHlll^fflVNfc^^f ^— # 
[0 0 2 7] ^ ' "C. ±|Hit*5l^e>5{^fE«<D%K 

2 ©jiff^A y'A^^fM.) (c^^vcr— KL 

^csaiH® 2 ©^ * y ^iu^<o^si*3 <fcTm&tim&!B 
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< r ^ ^ co [Ri_h3&s Six S o 
[0 0 2 8] |»**4K|B«i«>SIMJCj:iLtf. Mr 

IBB 2 coilil^^^ (^-^/we^A) CL^ >n — K 

^2W^u tciste $ iLfcliHft<o«t«« <fc Wfc&flttft 

[0 0 2 9] 

fcTa.— 9* ^7 4 ^i'^-McisrtSf*— 9'^fry h<D 

[0 0 3 0] Hlt^*5V^T, WitfB*l4v^yKx 

yhn- 9 2 01*. W*LfiH*bftV^*lRjCATVap 

;^fA2 3 t CATVEI*|7S:^bTaB«StLTVN 
3 C ^;^rA=i>hn-7 2 0liLAN 

(Local Area Network) 2 £gHR£jh/CV*t\ LAN 2 
K tt#CAT V#0 A^fe CO EHRttffl * M j£ C T HI jtftti&S 

ffiZtvX^S* 
[0 0 3 1] *fc. W/K7AnyhD^7 2 0(i 
7^yh*lHl4, *«H§-fcCATVEIIiLbfc: 
)5:*tfcfe©R FJi&^cO^&Srfi 1 5 Q P S K^IS^ 
5, ttWfrfir5QPSKtWB»6. EllLbfrttixS^- 

h?7^y^l«SII2 1, t^ s Mty^-l(cJ: 
5aPA#*«>»&flMiSr«Bit-r Sll^y ^ y SB 2 2 

<fc9H£j&£;h,6o IWB7*-^y hSeife*4-t?H:. §fl 
bfcC AT VEIjlftiSrattLSeiS^— ^OfftO &*ffl • 

iiE-f * «wb*j * waswr * Bmf- 9 ktcs ^- 9 

(CRCf-^) Sr#JP-*-6fl|IB«r*i-S4:*lc, # 
gKJES CTt*— *<OJ* ^ 9 ^/l^Sas^fc^So 

[0 0 3 2] $?>{C N fflria^r— ^^Aa^hn — 9 
2 0m ^?-*/h?7-f 2y^»Wft#2 UCJ: 
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VM*^— iZ/WeT* A =» ^ bcr — y 2 OftlCT, trrlBm^ 

JS. Hi, iW<o^i:ftdSfe % «#<oiPA#fe©(HlJ»tt 
fflttRd^fettJItJciD^-^/i^t^A* «JPA#S) <0 

[0 0 3 3] Sfefc, 1IME:*9— */h?:7-f s>^*W 

£*2 l^iotfas^fciaiftjiftaEtts^— ^<oea 

^ y —$&±^y*— 9 Oeii, MUt^^r— 

% G?PA#«) ©R&tiMRtt. ^^rA^yhn 
— 9 2 0*5<fcU^^ ://We^A 2 3 CDfH<0[H]i& (CAT 

Mz.m\*XtimthKWMi K) Stt5±5l- 

20 [0 0 34] — ;£\ p^/V^y** 2 3 

2 6, 7 f -^**»2 6 3&*e><oa*«-^SrCATViai» 

»10, tt^£r?T?QPSK«f§S9, ^-fcWSUJB 

0 <fc 9 ?V is* - K Sttfc#«««firlBl»-t-5 ^^yg 
125, tm^^eygf 2 5^|B«Snfcrt*Sr** 
■r***36«2 4^J:5«j***uS 0 IMB^— * 
^g|^2 6tt^— yt/^yfa- ^ 1 3 (^^tr°^ — 

30 [0 0 3 5] £X±<D£ o ft«J5lifc*5V^T, ^-y^- 

W*.tfStflBCSMA/CD (I EEE 8 0 2. 3)^* 

2 3 i/^-Vt/^yifsL^ 1 3 fc<OMttx — I 
EEE 8 0 2. 3*SCiS*ttSr#-raa«ft!l«I**dS 

h^ae»-r* 0 ip^>> H2 (a) \z^rtn 

< co^— y^/wn^tr ^— 9 i 3^e>coe^^^-^ b i 

40 6 (IEEE8 0 2. 3ay/^;W^yh) COitf^S 

1 2, ffiWc/^jx httBUWM ^ ID) 3 2^# 
*PU. &mz.K&7*~9 (CRC^-K^) fcttAPLT 
CATVigjRffl^eill^^ h 3 0 (0 2(b)) §r# 

[0 0 3 6] ^IT, ^OCATV[E]iSlfflOg^?/ 
h3 0 (>f M 5^<©T^-fe^S3ft) ttQP 

SKjgH«10tJ:9QPSK«H5^ CATVUI^I 
7 ^tTW/^TA3yhP*-7 3~gi£$t^ 
50 QPSK®»6ia9aU^ 
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i4», ffirE^— y^/^^vifa— ^ i 3 ± ositfcK 

*(cl<5#, ^tt(^iS;bfe7 f -^SrmiaLANlHli||2 

2 o-ci*. ttifc'(>9—* 
^ h tw< i 4 i 9 of-#i-o^r, ^vbWL 

f©fia/^3fh3 1 (H2(c)#JfB, Id*** 
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3 ^ hn-7 2 0 i 5 K$*Lfc#«W«SrB 
40 ti"t-^^^ey^«2 5(Cj;i9«i/££*L6o ItTE^ 
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